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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the electronic 
watermark method and system by which the reliability of 
detecting embedded information is independent of the 
strength of a signal measured from a frame. 
SOLUTION: In the case of embedding an electronic 
watermark, information to be embedded is prepared for a 
bit string (1 10), a sign of a the bit stream is changed 
depending on a period of sign inversion (120) and the bit 
stream is imbedded to a frame (130). Furthermore, in the 
case of the detection, an observed amount of each 
frame is stored and the stored observed amount is 
compared with a variable threshold value corresponding 
to the stored observed amount to detect the embedded 
information. 
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1 

(1) mst>&tsmm ! £:¥yhm£lsTm&-?2>^&£. 

(2) UEfcfy hillO^S, &^%.&e>mMizfcCT$£ 

(3) ^U-A'MjfjEk'-;/ hm$:Mtt)&tS^&:L. 
A. 

1 E«©5"Xy- 

A. 

(1) 7l/-ATOl«iSf«T*¥Si. 

(2) #«^nrcsadffii:, #«^tifeass!ifi(c*fj^Lfe 

(3) «IEtt«©*S*K:«feO, «&*tiMR©«tb*fr'3* 
fti. 

(1)**. 7W-ATO«iBdi2^IE«{t:bT#«-r€.#a 

K^JSaEiEcov-x^-A. 

EK»->X5^A. 

.fctfBtCtt It, AlCjJPff. BlCflng, A*»£«££. B^G, 
A. 

[M^8] l»E:7l'-A-e0>«MH«*8rt-**& 
<1)#. 7U-Z»T?©«WaS*«-r*IRK:. -^>©|g 

TSSifflflt*. AicimJ?, Aicflol?, a*> <E>fl£££, Afr <=> jS3? 

©JBC*«U AW^SIt^fTLT. BfCA)B.Bft>&tt 

ff.B*»6«ff.BCMJ©«K*«-r«^ft-e**. ffl»* 
3S3E3SW->XxA. 



(2) »f 1 1-341452 

2 

7 7iMS9*^8 CDftnaMCE«©->7.^A. 
[»3ftJS10] 7U-A!;:ti?$8£ii<6&tJ. iSSffcffi?- 

(i) hwtL-oia-i-fc&rafc. 

(3) hM*Jl»atraBfc, 

imxmi i] 7u-AT©iKw-MSzwfii'Scf€-, a 

(1) 7U-A-CO«W«ft«WraS»<k. 

(2) wmzntzwiw&ii. «a*nfc«wftK:*tjcLfc 
© eg fit t * jtttr * wtn t. . 

(3) i&EJtlfc©iS*K:J:D, «&*«*©1ftlH«fT3& 

[»*JS1 2] i&iati^w:?^— A^wiKttW«ffldSK: 

(1) 7U-ATWSS!lfi*#Si-rstStgi:, 

(2) *Kt$nfti«Ma&. *«sftfc«iMfiK:*jjt;Lfc 

[W*3S13] DVDvXrAT^T, i£->X^A 
tti:t**lHtDVDtW^ny?t, 

(1) aj&atr«**ify hwtLrffljft-ra^at. 

(2) KrEKy h*J©«F*»*. ft^KfcWjW^UT^ 
40 (3) 71/- A'MlfrfEfcfy h^JSra^jAO^at. 

tt. ^i- X^fcEHES-ti-S^— SL^tfrE^H-7.7 

ttCJS**mrDVD«fW7*Oy^4:. fifffl«iftRtf 

50 L$!ltl97*D-yi7*t < 



3 

(1) yu-A-vommi&zwm-rz^&ii, 

(2) mm^ntzmm&t, %mtsntzmw&\zttfovtz 

[ffi$J)!l 7] tfNE7U-AT?©«*a**«?-*¥R 

[0 0 0 1] 
[0 0 0 2] 

[«£*©&%] naftttfeikHftj: t> fcfttt-c 

^-e**tt-r«»m#*<st>fc<tftai$niC£iritt^ia 

M ( false negative ©0) A*£i;-5. fit, tfctiJ© 

L&t^O&^ffi^i&ST&sat. #®sp8-348426 rgfc 

tti#i*J . 4#S¥8-345568 r«EH-MttIlSfl!«r>fc5 f — * 
• /W^W ^-yTjffi&tfvX^Aj . &tf!f$II¥9-8849 

[0 0 0 3] 

L«fc -5 i-r*M»J tot. *%8l!iWKK 



(3) !Rp|S¥ 1 1 -3 4 1 4 5 2 

4 

^j8^L73ffi&tf->X^A£tg{ft-r-2>C tT355. £ 
©7l/-AT'©g|ililffi£#«-f -SB5I::. «F^«JBfl:a-a: 

*fcBij©s8Stt. siia#©aiK-r-5 7i^— a©*b 

^^*»it1±T^{t^i±^® : fjaa i b^teB:(^->X^A 

^ti#t-r«.ctTfeSo £fcjjo©Hafi. ©js^©*^ 

LTt>^&;£te&o^>x^A£if #rf 5 z t 
*fc»j©»Htt. <fc&ffl$as£©m©, «f 

jf«-r^C<hT*^„ £fc9J©KIItt. IfeMIIi: 

**. *fc»j©««tt. <s=ix HT?a*>i,«fa**m-r 

[0 0 0 4] 

<?0 [BHHSaHfcTSfcfcW^a] ±K«WB**Hfc-r*fc* 

U KKy H3fd©«F#fe. faF^RC©fl*fc*DT*H 

K#%W©ti?$8©*&*£?T?7"D-;/?0£^-r. tf 
^D7!?i ion ^^J<hLTffl:grr 
"S>, tfy hWi^Oy^TJbS. #.\z7a-y{7 12 0 
tt«F^Ete©HJH©«i;Tt;y h^J©»^?r^M-r^. 
bfy hm^$£M.7ny>7-V&Z>. &&\Z?Uy9 1 3 
OH mm^L<OyU—A^\£ y hm&Msb&tS. hfy h 
40 ?ijajX^.yD-yi7TS)S„ SfctftttUClSbTtt, 71/- 

AT©iiJB!ia^^SL. *«attfc«ana£. ^si^n 

3fc«WfiK:»J6LfcitfS©Htt£*JttftU Jt«©IS* 

icto. M&&ffim<D&mzfTo£oiz-r2>. 021c* 

KM©»«©»Hl*ff5ynry^H*«-r. 7"P»^2 
1011 7 U— /*•?©«««€*«•**. SiB)fi^a7* 
a-yi7TS-5. *C7*n.^ 2 2 0 
C»J6Lfc?I«©H«[tS*. W*©BB«a»7*ny^ 
*C7ny^ 2 3 OHfUitlfclNfit^:. S§ 

asnfc«MttK:»j6Lfc?r*©Httt*Jttt-«-ajt«! 

50 7*0.y:7T<&£„ fi^l:7*a y i7 2 4 0 «i±t!«©^lC 



[0 0 0 5] 

L/ta^a^U^ffi (^¥8-348426, WB¥8-345568 
») THU #7I/-A*6ml©fi (V[lL V[2],..., 
V[m]) «W£U -tft-etlShTy HWWibTjBR-r 

^oifi<H*tjEu»ti«, X£^oTfi-^-e*£<h8¥ 

false posi t ive KD S^Mt"* £ * 

[0 0 0 6] cfT, hTyhtftfBtt, ^SSUfi (IV [i] 
I) ^C0H«T*±lHlScfc5(ciiilfex--^*afP"rs 



(4) tSSa^i 11-341452 

6 

fc>STtfttH#*T?Srfc^<!:^3 false negative ^9£>fSJ 
[0 0 0 7] ^<DfflM$:Mm-?Z>fzt£>\Z. 

C©S*tt-ftl:7>* r A!>*-> (ra 
ndom walk) £ LTfflA* £ — f§-^<0 

ana** f tcjt^jLTitAT^< ct*«»an 

f xm -d TiEMit b fc t> co k -r n tf , 
*0 [ft 1 ] 



U [I] = — L-(V_(k+1)[i] + CV.(k+2)[l] + ... + <V_(k+f>[i] ) 



tLTM^C^Tt^, ^ VJ[i]ttjf| 

< «S L ti^t t>, #7l/-A^5 30 

l/-Aft£it^T££lCcfcD* false negative»9&^ 
< STfc 0 (Zifi^tSvltja^T^S. 
[0 0 0 8] • jgtt7U-A©ffiW©»» 

«*8tt«^ W-«>rt«3&«tt<Ki««Ttt«H«ft 
^S^rT^^o u©J;5S:«^i:H »WfiU[i]««» 

[0 0 0 9] ^r^X% ft7U-A3&^C0SJBliaSaU» 

^ffifiiU [i]*«it Attttft c <fctt£< . 0 **-C>lc/hS 
<3SJBU ^OiS*gtel//~f fcJt«LT/hS<fc<5. 



[ooio] B3fc«a&a*«#<ott#s» «F#ste© 
c/2H«rtrcflF^KCur««**si»a*ti 

*I:Xt7^3 2 0 TSi^fc* y h?U£flmU X^y 

cojis*^YEST*ntffiaatti»7Ts. *-<z>tesa*N 

f7^3 5 0T^^>^ n S:lii-«>"r. fc\Z.7s*ry? 

0, -tOJBf*3WYE S-C*n«J!iattX^y^3 7 o^ 
jfttf. 77-7^3 7 0T1j:h:7 h^J^Tg^tit 

[0 0 11] • If^tfy hflHSftHCcfc**; y MSlJRSte 
hW»«ife«J|li4U[i]0«F#efiJ«LTff5, 

(ifctAtf "101" ^ "010" (C) g(ELTS»RSn-5 
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[0 0 12] -t^tf, flF^tjftoTKy h£igflnU 

y hcoS<ES***oT^S. "101 + 1" fflR 

teLT "010+0" flF^tfy bffl "0" 

m+ i tf y h-r^T^KC-r-sii^ittH 

u^o aja-r* yu-ACDmoym^^m^-r^^^ mp 

# e /h s < -r a J: 5 a: / -f x i$ * e ff 5 y << )v 9 tfi m m 

[ooi4] c<7)<fc5&raiBsigiif"rsfc«>tctt, w# 
^sK-r^B****, c^<h#, (c/ 

[0 0 15] H4lc*^««Bc0fiF#S«Et*«»iri:^ 
fy^4 l0T* , )>^*0l:tyK§, *i:Xf7 

«^YEs&e>«ia**i7"r*. *oji6S**not**i 

«Xr7y4 4 O^jttf. Xf7^4 4 0 

tt*tftiu«F^("+"/"-")«)rRisic#»-r-5. fitxf 

6 0T«»«#©*a3»«ba'^fl[S±Iil-3&^ < lf 

3^*«»fr*. -t<ote*a*YESft&ffl3*H7U 

f©e*tfNOT*hliXfyy4 7 O^igtfo X^y 
74 7 0T?tlO># f «rlif^L&», Xfy^4 8 
0T«F#K<EOH«T**^if'5^S:*iJWfra. ^co#S 
^NOTStlMl«Xf7^4 3 0^MI)o ^(Z)^ 
WYE ST^tlffll«Xf7^4 9 O'Mitf. 7,5^ 
5/^4 9 OTftffi^^SSl, Xt7^4 9 5TB 
OKU "fey h-T^o tLTiBiUXfy^ 
4 3 0^M^>o 

[0016] • m&&&£&tti<Dmm&&t>&%tifct'* 

MPEG2JEE«"Ctt, I, P, h<D o % I 7U-AO*tflE»4 
Lfc^ot, I — A(0**««lWi**i:'r 
I AOSnsja«ittMPEG2<Z)«»±H3£T > 



(5) «pl¥l 1 -3 4 1 4 5 2 
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#»Ain;/A4:B£JHSU H 7 lz*-Tct ilcS^iS^ 

[0 0 17] fctAfcf, 1#BG> I ttA^rU/AK + T, 2 
#B fctr^ru/ B (C — A^ B 

£ m ff^tii l ft ** n tf * 6 a ^ t - * * e«f#t* 

^TsWaWcflK— Bttrtt#l&<0Tffl»«ttl 

[0 0 18] H5JcSa*t*tll<0««^t)13:6na: 

ITS, ^f^-Se^i^CiLT, Xf^5 10 

tt, A^rU/AtB©S«ria», A^ry A<h B<0iE|6l#H 
ftHft. A^^AtB<Oflrft|#!S«ria**«-rHE?B-C* 
Xf7y5 2 0tt^T^7l/-A^lIlfc^(i: 

7f&, ^©«*^NOTWia»iXfy7 r 5 3 0 

yh«*«:W3eU, Xfy^5 4 0T?i»nAir7fc 

ft££ft5£-T£o *l:Xr7^5 5 0tS^2J:D/h^ 

<?0 5 6 0 T S 2 £k±<om&<Dfimm 0 0±ffi©*B*fT 
3. ^777^5 5 0-C^mmSkifiYES(DiR^\tnM\t 
Xf77 P 5 2 0'\I§o X-^ry^B 6 0 fcH«T?SSo 

Sil^fit^r s=0 A4r*yAt3iE(Diei€rt(lin©), s=l 

/\^^BtCiEC0^]#t'(JnJ?), s=2 A^r 
^/AtrftO|ftIfrJ3(«BC), s=3 ft: 6, A^rU/BtCftOfSl 

^ *<z)jie*^YEST»ntffflatt*i7"r5, 

WNOT$ > nasai^Xf77'5 9 O^itOo Xfy 
:/5 9 0TfcL rtiry<Dj3V>*<DMm$:ffOo *LT 
ja»iXf7y5 2 O^H^o 

[0019] • ja*jA^.i«tu<^a»i*^*?i4-e>n&i^ 

BfnHTtt, — o<OAir!y*ll*raM^aaL&^J:5^» 
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[0020] • *a<o«F^ojos:aix.s&je>«>±ifi 

jWSfilcS n-f, Lfc^T, false positive mom^> 

i fp - fm i <= r f 

zzl-v* fp, fm tt*n-en«F#+* -T»«aft&7 

U-ACO^CTf, f«W#®fP (fp+fm) *T*&£o y-fX 

m&&±mzts:^m (ifp-fmi) -e*n«, f^??-^£^ 

iltt) false positive ^«JK:ttjKB€:#J?L&^. 
[0 0 2 1 ] #5gWTtt, ££tc, Mf&OS^jSffitC 

£Jz?fC) , *oft3^hTa*L»«**fflt5, fit 

(1). l»Mi«lii©ffl#WfiBI!«««-»l/a<itt 

«fcB<&*— ») k:#lt, <r 

X = J dot M = I dot M 
OR 

I dot M + 

[0 0 2 6] "dot" ttrtttS^TStffT-e* 

*jZI^13Scd "I dot M w 3 K 

MSa^ti. S«>iA2KZ»S;t,> (unmarked) 48 
BBXttO (ZifilwhSttfiaaO, (mark 
ed) m2JlCD w P dot M" <Z>Jga*;fc£fc:ffi£S 

^>o fttliVXi7MH —/etc, ^(BrtSSr^^AKa 

-ctf, n>T>y\zfo£>-rmim "i dot m" ^otcifi 

[0 0 2 7 ] fc*3, tftWv^ten^^KttSrH 

[0028] sr. ->7^«(rn) »tts*st 

6:9, LetterBox) fftf&£>*?^{i{n<E>^{t:, ftSt^jAy 



(6) M¥l 1 -3 4 1 4 5 2 
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ft) lc»UT*B«a:HWW*aivx**WAL^ Sfc, 

(2). (i) cj:oa«6a*ttH««*ft:bTt)*iijtj5jta 

BHttlc-s^T* StSr^ffifiM^^ 

£ c t tc J: 0 *fB<o2ft* * [6]±T S • 
[0 0 2 2] ±IS, ]S]a[«:tttUffl9&lbHftffiHO»lft 

>^[l,2]Ttt, *U^;K7)n>^>U/ (I) (c^TL 
"CSto^/l* — > (P) ZfeL-StD^zmmzJ:?) % 

[0 0 2 3] T := I + P 
*0 [0 0 2 4] —Jj, «^«^L<B«ttllCtt* H^iA^/t 
*->4:«B05l^«ffl7X^ (M) SJfl^T. *(ti*t 

«©3>f>7 (J) fc<&4HW <x) ^so^r^>o 

[0 0 2 5] 

(J = I, unmarked) 
P dot M (J = I* , marked) 

<t*tf, 3>7>yft7-uini**«*n» (tt 
j§ w i dot m" rtitctte>r*fce>r/h*a:ffi** 

40 r**, -^T% ^2« "P dot M" tt, a^ai^LaH- 
^KSoT^lCfcKlibSr. ccorn (mis-alignmen 
t) Ofca6K**S:K**m*TSrK:*ja*#i:L/T 

^>o C<DHlB«:lHH!r«>fc»fCtt, iEb^ffiH (alignm 
ent) (DmrnZ^Z^ZtUfr iS^^SJS^Stfi 

720x480 -tt-rXcO®f*cOS'&345,600 ilD t>©HfT3&*i& 
BtfcO, »ff«OKj«^6S*«I-CJ43ftli. 
5tf [0 0 2 9] fCT, tf^1r;U#ii<oaiSiT«S:<, /h 



(7) 
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m$L&iiL<Dmm-e<D alignment 3&tpJIET*tltf»«fc 

fc#LTtttHjBl3**ttfl5 (insensitive) fc&SJ:^ 

++++++++ 00000000 

00000000 ++++++++ 

00000000 

00000000 

P0 pi 

[0031] ^nsoit— osiKttiirao^afc^fcfe 

(7X /h^Atf 2x4 7u*y&* > (primary 70 

pattern) <hlt, JMfi&i&^/l^ — y^^ytttiTX 9 
SS/Sr-SutlcTS. tt+lSr, '-' tt 

- 1 ^ito BUS, ±IE©yPyi7 * /t^ — >€rft/jN/1 
^ — > (primitive pattern) iD?^Ci:l:1"^«, S'h 

— > p0 Tf££n&S*/^ — > P0 tt, fc^Afcf 
2x4 B/hA^ — >©t«-&, JWTOilD-C^^o 
[0 0 3 2] 

<— 16 pixels—) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 * 20 
0000000000000000 I 



0000000000000000 16 pixels 

I 

1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 | 
0000000000000000 I 

I 

0000000000000000 v 

30 

P0 

[0 0 3 3] ^(D^o\ZLX{^^rz&^/^^-> P0-P 

» ZfrfcTZ. 
[0 0 3 4] 

P0 P2 PI P0 P3 ... P2 
P2 P3 . . . 
M (or P) = .... 



[0 0 3 5] Ut:Pifi^^\zmz 1 tr^-feJl/^JT 

¥i9W£0 ±&T*<D\Hffi<Dmti\t 1/16 fc* 

« 2/16, 3#jm-Ctt 3/16 8Wtl 



«rHI¥l 1 - 3 4 1 4 5 2 
12 

IC, S^CTF® 8x4 ^X^Dyir • — > (pO 
-P3) **JJBU 
[0 0 3 0] 

00000000 

00000000 

++++++++ 00000000 
00000000 H+HH+ 
p2 p3 

cD&@T, ^.i:^, 4/16 = 25* ^«^Tfe^ 0 
[0 0 3 6] M£Pi**SWC«fc:2fTmfc« 
2ff3j*«»<O/t^->taa:0, Lit** 

ota*tt 2/16 t&s. l*>u fcfc* iff -?ntzm& 

^Jc, IK^lfffc^trSbfc^X^M'SSIAUT^ 

M'l4fi/M^->»fi^ PO * pile, pi £ p2 
(C, p2 £ p3tC, p3 * p0^SStftUTf1pricL&*)<O"C* 
£o «4frTl WW tfctrJVX^M'te&tti 

vx^mo 1/4 mm (90s) ^fflcDii^^ae^^^ 

[0 0 3 7] 

PI P3 P2 PI P0 ... P3 
P3 P0 . . . 
M' - .... 

• • * * • 

P2 ... . P0 

[0038] ttavx^M'fiifr^micstLxa* 
ot^n 0 3fT"rnfca-&frtta* 2/16 -r&^o 

2/16 tft-s. ifc^L «rmw* 

(mod 8) ^4 7?«m*J* (mod 4) *20t#, 

1 - (1-4/16) x (1-2/16) = 34.4% 
[0 0 3 9] JBUb&>£, g/JV^ — ><B#ffiTIEL^ 

Tt>, fcf^;l/#& CD 1/(8x4) x 2 = 1/16 {ST 

r^o 8x4 fi}/h/t^->o#te-crt 

0, dvd K^^^^rtiai-sfcj&coiB^a^utfttB^ 

y^H^pJffiifeofco 720x240 ^X© 

— ^KHffc (172, 800 byte) fC&LT, ^n£9# 
SRI (3x3) Ltffita&btfc^-fWOffl^*, tf^-fe 
;H»"C»4tt<rtlB«[ftflHf^T**tf. =blT^ (720/3/8) 
x (240/3/4) x2 x 2 byte =2400 byte "C+^T^O, 
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mmmmh (720/3/8) x (240/3/4) x 2 =1200 
mo hmmm-r?&&o mpeg2 ^mj-a*s 

s-ra**, 1200 ao*2EBMf-rs<3!)ic 0.5 

fcfi^B* WIT* 

to 0 4 0] nH«kffina)»iftAia#ft&RnT 

Ml&ot7>^0^-^ (random walk) U 

CCT% n 

a^jB*T»ittttt*. «BW*IE<OS* (1.0) fcfc, n 

- a ^ e> <d m ^ tts ^ \zn sit & & ^ . 

[0 0 4 1] ^WCDl-KD^mX'te. ^<D&iL7>y 
#*WFBiaMiJWK:3SttK«i-r*^t^J:0, 71/-AB 

«fn«Mt«e^, wft) tEes-sr 

[0 0 4 2] ^-^ftHffe^stfttasn 

II?:»At^ 0 CtU4, fi*KJ£*ST->:7 hi£E# 
[0 0 4 3] (1) jBSK:JSfflSnfc:7U' — A(^)y7 h{4 



(8) 1 -3 4 1 4 5 2 

14 

H n flCO^tC, :07l/-AOv7hfiB^^nt 

(2) -t-STttttntf, sfflisst^o sfc, ->7hfi 

[0 04 4] dCDck^lCUT, i?»H«a>s©ia 
* n 7l/-AOl8i:ts^T» 3£«/<Xco^>;y*A 

[0045] ^7 s<4e^s®^ai$^ii»^±isosc 

[0 0 4 6] ^*g?)5s!)^££ £Kft±£i±£fc#>fC, % 

Mb &2W;:ffi;£ Kite Seta Kq&ffirLT, £ bfiJiDX-T 

[0 0 4 7] (1) ^X^MstCct 0«*S«aS 

30 (2) Ms^EJfcOifc^Si^-fey httl06«tyt© 

(3) ffiffiS 7 -fey hfilOt-gtSW*! 

(4) t>L-r-ctc*7-fey h(fcHot-afstt**sfi»f 

[0 0 4 8] fit, d©)Btt*3ft«H«rSftfct**c, 
[0 0 4 9] (1) gOltt^S n fiSTOlfy Kft# 

mfi N(0, 1) <DiEa»*^ffi3a:6 Tioftfife 

hi;< n(o, 0 »ca50THsa)Hffl[ijttt"r*iit«« 

(3) *jeHffi£±@Sfttt*U;f n ^lii^U (1) ICR 
[0 0 5 0] V-^feD^#«J^^nfe«'&, 
5^ f:tt, *o^U-A-\Sas^^To 
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cnCcfcOS^ PF«*&) MbttftlelbfC&SWT, 

[0 0 5 1] —2k Mv-^iftiB^coJS^d^, Msfl 
5ft<K«bfc^6^^i-DTMbl39ft<SJ6"rsttt|fi6 

ait, siwitta:a:«[ftifc4©T, Ms©Wf»^« 

Mdt^JMfifSftS. L^^T, MsCO&^JIgKlMb 
*JEU-&t)itTt)» Mb©5>^^7^ — ^oSSif^i 

ft 43, S^WCffixLftMs^MbcOf^D^^ LTIt & 

TSW«fct-£>*ffi&£a*&&. DVD3 tr-fflfSPOv 

[0 0 5 2] Ms = MO + Ml 
Mb = MO - Ml 

2^/^->£LT, t*y FT Sr«i»iAtrfc«Ml*«i 
LTftflJ-T*. ^tn<Ofy F£ffl#> 

3o Lfc^oT, tfy F<B#Sm^<BflF#fc«fc 

[0 0 5 4] Ms • Mb = (MO + Ml) • (MO - Ml) = 
IM0T2 - |M1|"2 = 0 
[0 0 5 5] 

^ft§DVD-R H7<^>7tA8 0 0(Z>— ggjfifll 
£^To 0 1 OJCiS^T, f^X^9 1 OttF^-f yiEl 
B912 iZmmZtlfz^: — ? 9 1 4K«fcDI§]teU 5V 

9 i o^ia^n^-^te^Fxi^ fu# 

g&9 1 2«DVD$lI / (a?^Du/^ 9 1 8fr*><Di%<it-cmft 
"T*. ;t:/Fxl/^ F U*;P • 'Sy F9 1 6(C<fcOR#. 
mZtlfcmmt. DVD*JiyP7^9 1 8CA^$ 

2 0^^ni)o fif y > 9 2 0 ttfif ©t^a 1/ 

^Dyj9i siz'tj xz^izmmznrzv- 

K9 1 2£$flfflt*£/i#^1t-#[Hl&9 1 8 B £rH'/u"C 
H*. $fcDVD»]W:/ny* 9 1 8ttf3-^K«(iatt9 
1 8 A^t^^^o 

[0 0 5 6] aWa^^ 9 2 0 T§fr*« ^tl/t^-^ 



(9) 1 -3 4 1 4 5 2 
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779 2 0A, MPU9 2 0 BRtf8l^»9 2 0 CtCfc 

^-7x-7a-7 F 9 2 1 ^^LTyXfA 1 0 0 
10 iKSilS. DVD-RH7-f^>XfA8 0 0tt## 
Tt>ftf£pJ££T&£^, -f >J-7i-7l-y F 9 2 

[0 0 5 7] H9i:lt DVD-RK7-f^>77A8 
0 0 <h^pJ«gft'>X^ACO/\- H-)x7»- HJ6 

(CPU) lt^^^.h^tl^o CPUli^ 
^U4H /U2^1T, ttSbfElt^HtLTCOA- 

Kt^X*SB13 (SfclJMO, CD-ROM23, 
20 DVD«<OBE1filK*Kt!lS«) < hIDE3>HD-72 

5^ltgilT^So R»l:CPUlt^ ; EU4 
tt, /U2^lt, »BEtt8BtLT©A-Hf^ 
X^8i3 0 (SfcttM02 8» CD-ROM23, D 
VD-R 8 0 O«<0SEtt«#E»«H) £ S C S I u > 

hP-7 2 7^iMTMLT^^)o 7Pyt-7>fX 
^7gS2 0B7D7 If— ?VX^n> hD-7 1 9£^ 

[0 0 5 8] 7Dyt!- 7>fX^iI2 OfCte, 7D7 
If— 7 s >f Xi7&& A2*x, Cloy If— 7-fXm 
<?0 A-Hr>fXJ8113 (SfcttMO, CD-ROM, 
DVD-R 8 0 0^©K1ftaflO , ROM14ICH :* 

A, =3>tfzL-^ - 7 p D^^Acon-F^L<^^-^ 

-FttJBBU *&f*, «&lC#fiJLT, 

[0 0 5 9] yX7A 100 a.— if • <>^ — 

7x-X-/\-h^x7^ A*J«r-r*fc»©#< 

S/:*£?)7>f X^K 1 2^t^Ci:^l)o * 
fc, /17 l/M- h 1 6 S^IT^U >^^git§ I 

£rt*nIfiE"?**„ :<O->X7A10 0tt, y'J7M- 
F 1 5 43«fc« : E5 f A*fcttiH87y^ 1 8 «— 
y F*>l — 2>*)>tf • *-F)0?ft^LT*!y F«7- 

fiETfe-So *fc->'J7^-h 1 5eL<li/^7l/M 
50 -F16SC, JSBiaiSfi«B€rHifi£LT, **HH«L< 



(10) 
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\tmWL K J: 0 5 s — * ©j&SfiSfr 3 Z 1. t> pJftgT* * . 
[0 0 6 0] X fcf— * 2 3 tt, 7^ to>ho- 
72 KCctoTD/A (7 : s$)V/'7±utfm&) Sift 

[0 0 6 1] ZL<D£o\Z. DVD-RH7<^>XfA 
8 0 0 fc&jge (ilft) pJ«fc->X7\k 10 011 

/i-y±;u3>e^-^ (po t^-^xf-va 
a«*sa. a««iE**rT4y-A«, «e. fa 

X, ft#«e* PHS, ***tfffl«tME* 

-r^iim^S*, Sit tot, ^tie>cDM-&i±tcJ:oT^5£pJ 

[0 0 6 2] &*DVD-RK7<^fA8 0 0 
r-*flI'>XfA 1 0 0 i^»ttltLfc»ft6H 

1 1 (i, foMLfzm&zm i 2 ir^-t. 

[0 0 6 3] 

-st « y >r x t v xm%\ ts nr u * 5 £ ^5 pgiB**£ 1; 



/0 



20 



4*BB¥ 1 1-341452 
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[0 0 6 4] 
[BB0flfi)ittBl91] 

[0 1] RWOfBfS^aa^Sffi^Dy^HT**. 
[02] *»9iO«*©*ai*ff5yay*H"T?»S. 

[03] ««&a*«#©«F#*, ft**R&<Dmm\z&v 



[04] fi^««B«)«F#RIE4:*H«|i 



<?0 



5] aa*t*Hj©H«*s^5n36:^i^O* 
[06] fi^»M(OfaF^KIEt*H«rfc©aj||^rffi* 
[0 7] ««6a^4:*UjO»«3&«'&to-B:6na:^«^o 

[0 8] Ji»a*t»m©«Md^t)it&nja:^»^o 

[0 9] ^^^^X^A^^pJfg^vXT'AcOA- 

[010] ^aEMOW^a^UfWW^ny^SWTSD 

[0 11] DVDyXfA^y^fAlOO^Mi 
Ufc0Tfe^o 

[012] DVDyXr^^y^rAl 0 0f:^lL^ 
0T&£o 



[0 1] 



[0 2] 



y 



110 





^120 




^.130 
















it 8 



210 



220 



230 



240 
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45ra¥ 1 1-341452 



[0 3] 




GED 



^-350 




i 



370 



(n«=0> 



-380 



[07] 



Itllll 



If t» « H 



un it 



I I 



+H>/ta,: <«= 



t 



Wtl HUM lllllll 



<-) 



I t 



• • * ♦ 

* ♦ • * 



[08] 



I 7 U— A : 



1 


1 


1 


1 1 


1 


1 





[09] 



1_ 



CPU 



7^ B 



11 



VRAM 



8 



va. £> 



D AC/ 
LCDC 



10 



2- 



M3 

22 



T 

21 



ROM 



14 IK 



/OP* 



,18 



17 



.18 



20 



FDD 



IDE 



.25 



HDD 



CD- 
ROM 



DVD 



27 



SC3 I 



MO 



CD- 
ROM 



HDD 



DVD 



[0 11] 




(12) $£^¥1 1 -3 4 1 4 5 2 



[04] 



*0>-S n = 0 



1-410 



420 




450 




-470 



n = 0 



j-490 
495 



(13) H&mW-l 1 -3 4 1 4 5 2 



A fcB<MEI*Ba : f[0]-f[1]-0; 
/<^-'^At BCDIEfl^BdrleUa :fp[0]-fp[11=0: 
/<y V AtBWftFUfcSWrStt : fi[0]«f«[11*>: 



-510 




YES 



c 



int <n/(C/2))K4 



540 



D 





/<$*S/AlCft<&A* 



I 



590 



(14) 



4$gS^l 1 -3 4 1 4 5 2 



[0 10] 



[0 12] 



910 




916 



914 jl ' 



sat 

912 



918 



920 



DVD 
MOP 



91 8A 



mm 

91 88 















920A 














MPU 






920B 












920C 







930 
^ 



921 



* 

[ 

z 
I 



DVD-R K9Y 2 
BOO 




h 






•JL -fff 



ftKffi 

DVD-R 
800 



2^ 



(so int. ci. 6 mumn fi 
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(72)fS$# /Mb BS* 

»35JI|»**ITfrT»lffll623#i||L14 B*T 



